
Evidence-Based Orthopaedics

The American Academy of Orthopaedic Surgeons
Appropriate Use Criteria for the Management of
Patients with Orthopaedic Implants Undergoing

Dental Procedures
Members of theWriting and Voting Panels of the AUC for theManagement of Patients withOrthopaedic Implants UndergoingDental

Procedures*, Robert H. Quinn, MD, Jayson N. Murray, MD, Ryan Pezold, MA, and Kaitlyn S. Sevarino, MBA

T
hese Appropriate Use Criteria (AUC) for the Man-
agement of Patients with Orthopaedic Implants
Undergoing Dental Procedures are based on a review

of the available literature regarding the management of patients
with orthopaedic implants undergoing dental procedures1 as
well as a list of clinical patient scenarios constructed by an
expert Writing Panel and voted on by a separate multidisci-
plinary Voting Panel. The AUC development methods are
adapted from the RAND/UCLA Appropriateness Method
(RAM)2. The full Appropriate Use Criteria for the Man-
agement of Patients with Orthopaedic Implants Undergo-
ing Dental Procedures, with the Appropriate Use Criteria
tables, final appropriateness ratings, and a list of panel
members, can be accessed on the AAOS web site at: http://
www.aaos.org/auc. The AUC is also available as a web-based
application; to access this application, please visit http://
www.orthoguidelines.org/auc.

Members of the Writing Panel developed a list of 64
patient scenarios regarding the management of patients
with orthopaedic implants based on the identified patient
indications (Table I) and defined sub-classifications along
with 1 treatment (Table II), for a total of 64 antibiotic

prophylaxis voting items (64 scenarios · 1 treatment)
(Tables I and II).

The Writing Panel chose to provide users with an addi-
tional tool as a resource, and this choice was reaffirmed by the
Voting Panel. In scenarios in which prophylactic antibiotics are
rated as Appropriate or May Be Appropriate (any scenario with
a median score of 4 or higher), users of the online web appli-
cation are given the option to “click” on that appropriateness
score and be led to a linked tool. The content of this tool is
based on a 2007 statement by the American Heart Associa-
tion but has been amended to more accurately reflect the
current state of medicine. It is also preceded with the fol-
lowing disclaimer:

The AAOS Appropriate Use Criteria goes as far as stating whether
or not prophylactic antibiotics may be appropriate for a particular
patient profile. These antibiotic dosage recommendations are
provided as an additional resource and based solely on the 2007
statement released by the American Heart Association. The only
adjustments from the original statement are the removal of
Clindamycin and Cefazolin as antibiotic options. This change is
based on more recently published evidence.

*Authors: All members of the Writing and Voting Panels of the AUC for the Management of Patients with Orthopaedic Implants Undergoing Dental
Procedures, as well as the involved AAOS staff, are listed starting on page i of the online version of the AUC document.

Disclosure: The complete Disclosures of Potential Conflicts of Interest submitted by the authors of this AUC are provided in Appendix B of the online
version of the AUC document.

Disclaimer: Volunteer physicians from multiple medical specialties created and categorized these Appropriate Use Criteria. These Appropriate Use
Criteria are not intended to be comprehensive or a fixed protocol, as some patients may require more or less treatment or different means of diagnosis.
These Appropriate Use Criteria represent patients and situations that clinicians treating or diagnosing musculoskeletal conditions are most likely to
encounter. The clinician’s independent medical judgment, given the individual patient’s clinical circumstances, should always determine patient care and
treatment.
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Cross reactivity of cephalosporin antibiotics in patients with
penicillin allergy is 5% for first generation drugs, and 1% for third
generation drugs, so these drugs should be used unless there is a
history of anaphylaxis with penicillin administration. If there is a
concern, patients should be referred for allergy testing prior to
administering antibiotic prophylaxis1.

The Writing Panel reviewed these scenarios and treat-
ments to ensure that they were representative of patients and
scenarios clinicians are likely to encounter. Each independent

panel member was given the opportunity to suggest potential
modifications to the content or structure of the Writing Panel
materials. The Writing Panel provided final determination of
modifications to the indications, scenarios, assumptions, and
literature review.

The Voting Panel participated in 2 rounds of voting.
During the first round, the Voting Panel was given approxi-
mately 1 month to independently rate the appropriateness of
the 1 treatment for the 64 antibiotic prophylaxis patient sce-
narios as “Appropriate,” “May Be Appropriate,” or “Rarely

TABLE III Appropriateness Ratings

Appropriateness Scale Rating Description

Rarely Appropriate 1 to 3 Median panel rating between 1 and 3 with no disagreement

May Be Appropriate 4 to 6 Median panel rating between 4 and 6 OR median panel rating between 1 and 9 with disagreement

Appropriate 7 to 9 Median panel rating between 7 and 9 with no disagreement

TABLE I Patient Indications and Sub-Classifications

Patient Indications Sub-Classifications

Planned dental procedure

a. Dental procedures that do not result in the manipulation of gingival or periapical tissues,
or perforation of the oral mucosa

b. Dental procedures that involve manipulation of gingival tissue or the periapical region
of teeth or perforation of the oral mucosa

Immunocompromised status

a. Not severely immunocompromised

b. Severely immunocompromised

Diabetic glycemic control

a. No current or active diabetes diagnosis

b. Active known diabetic, hemoglobin A1C <8 or blood glucose <200

c. Active known diabetic, hemoglobin A1C ‡8 or blood glucose ‡200
d. Active known diabetic, hemoglobin A1C unknown, glucose unknown

History of periprosthetic or deep prosthetic
joint infection that required an operation

a. No history of periprosthetic or deep prosthetic join infection that required an operation

b. History of periprosthetic or deep prosthetic joint infection that required an operation

Timing since joint replacement procedure

a. <1 year

b. ‡1 year

TABLE II List of Treatments Rated for Appropriateness*

Prescribe prophylactic antibiotics (scenarios in which prophylactic antibiotics ratings of Appropriate or May Be Appropriate lead the user to a
decision-support tool).

Delay treatment until consult with primary care physician or order blood glucose or A1C test. (This option is only applicable in the 16 scenarios with
unknown A1C and unknown blood glucose.)

*Refer to the AUC app (www.orthoguidelines.org/go/auc/) to see which treatment(s) were rated as Rarely Appropriate, May Be Appropriate, or
Appropriate for a specific patient scenario.
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Appropriate” via an electronic ballot (Table III). After the first
round of appropriateness ratings were submitted, AAOS staff
calculated the median appropriateness ratings for each treat-
ment and patient scenario as well as the level of disagreement
among the panel members. The Voting Panel then met via

web conference on April 27, 2016, to discuss any scenarios/
treatments that had resulted in disagreement during the first
round of voting. Following this discussion, members of the
Voting Panel had the option to change any of their appro-
priateness ratings during the second round of electronic
voting. There was no attempt to obtain consensus regarding
appropriateness.

With use of themedian value of the second-round ratings
from the members of the Voting Panel, the final levels of ap-
propriateness were determined. Disagreement among raters
can affect the final rating. Agreement and disagreement were
determined with use of the BIOMED definitions of Agreement
and Disagreement as reported in the RAND/UCLA Appro-
priate Method User’s Manual2 for a panel of 14 to 16 voting
members. For this panel size, agreement was defined as when
£2 panelists rated outside of the 3-point range containing the
median and disagreement was defined as when ‡5 members’
appropriateness ratings fell within the “Appropriate” (7 to 9)
and “Rarely Appropriate” (1 to 3) ranges for any scenario. If
there was still disagreement in the Voting Panel ratings after the
second round of voting, that voting item was labeled as “5”
regardless of the median score. In the final tally, 39 (61%) of the
64 prophylactic antibiotic voting items were rated as “Rarely
Appropriate,” 17 (27%) were rated as “May Be Appropriate,”
and 8 (12%) were rated as “Appropriate” (Fig. 1). Additionally,
the Voting Panel members were in agreement on 36 voting
items (56%) and were in disagreement on 2 voting items
(<3%). n
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Fig. 1

Breakdown of the antibiotic prophylaxis appropriateness ratings.
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